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4. □ The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 
Rule 80.5. ^ 



□ Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
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7051/WO/99+ 



International application No. 
PCT/ILOO/00158 



See Notification of Transmittal of . . 

FOR FURTHER ACTION Preliminary Examination Report (Form PCT/lPEA/4it>) 



International filing date (day/month/year) 
14/03/2000 



Priority date (day/month/year) 
15/03/1999 



Tnternationat Patent Classification (IPC) or national classification and IPC 
G01N33/50 



Applicant 

BEN-GURION UNIVERSITY OF THE NEGEV et al. 



i;^;^^ p,«*.^ exa.i™«on repo« .as .een p^pa,,. « —a, P,e«n.„.., Ex.«n, A*»«, 
and is transmitted to the applicant according to Article 36. 



2. This 



REPORT consists of a total of 8 sheets, including this cover sheet. 



■ AMMPVPq i« sheets of the description, claims and/or drawings which have 
S This report J/'- -^7^^^^^^^^^^ and/or st^Is containing rectifications made before this Authority 

Ru^ 7ai6 a"n'dTeS:^^^^^^^^ of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets. 



3. This report contains indications relating to the following items: 

I S Basis of the report 

II □ Priority 



III 
IV 
V 

VI 
VII 
Vlll 



a No-aalablish^n. ol op»n »«h -agard » ncalw, i-e^lva slap ami induaWal appHcabllity 

citations and explanations suporting such statement 

□ Certain documents cited 

□ Certain defects in the international application 

□ Certain observations on the international application 



Date of submission of the demand 
05/10/2000 


Date of completion of this report 
29.06.2001 


Name and mailing address of the Internationa! 
preliminary examining authority: 

^ European Patent Office 

/Jm D-80298 Munich 

37' Tel. -H49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer 
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Goetz. M \. 4^ 

Telephone No. +49 89 2399 8697 
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INTERNATIONAL PRELIMINARY 
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international application No. PCT/I LOO/001 58 



Description, pages: 



3-25 
1,2 



as originally filed 
with telefax of 



14/05/2001 



Claims, No.: 

1-13 



with telefax of 



14/05/2001 



Drawings, sheets: 

1/11-11/11 as originally filed 



™se e^mente were av*.,e or .um,shad ,0 mis Au,hor«y in ,h, <o„owing language: , «h,ch ,s: 
O ^e,anguageo,a^ns..ion.r„isHe.,o,.ep„n.o.esc,.ne,n.ema^^^^^^^^^ 



55.2 and/or 55.3). 



i^r,H^ and/or amino acid sequence disclosed in the international application, the 

^- r nSi.^:rn"a^ --^ 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

c ra=rr:=^^^^ 

□ rrrr:=rrr:r-aa..^ 

listing has been furnished. 
4. The amendments have resulted in the cancellation of: 



PCT/IPEA/409 (Boxes l-VIll, Sheet 1) (July 1998) 



INTERNATIONAL PRf ^^^ international application No. PCT/I LOO/001 58 
EXAMINATION REPORT 



□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

. □ ™s .epo« .as .een es«sKe. as , ^ ^ ''^ 

considered to go beyond the disclosure as filed(Rule 70.2(c)). ^w/^/h,c 

report,) 
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6. Additional observations, if necessary: 



,„ N„„^«b«shm.n. c, opinion »..h regard ,o no..,W, ln»n,,.. s..p and ,ndu..r,a, »PP"-""^ 

□ the entire international application. 



H clainns Nos. 11 - 13. 



because: 



□ said ,n.e™..n^ app.ca.lon, o, .ha sa« *™s N^^e.a.a .o .ha ,o„owlhg suNec. .a„ar which doas 
not require ar. IntematiorBl preiimlnary examination (spaaM- 

□ the das=rip«on, c,..s or drav^ngs „n*a,a pa«i^are^™n« or said Cain^s Nos. ara so .nciaar 
that no meaningful opinion could be lomied (speaVi: 

n the cialms. or said o^s Nos. are so inadequately supposed by the description that no meaningful opinion 

could be formed. 

H no international search report has been established for the said claims Nos. 11-13. 
Instructions: 

□ the written form has not been furnished or does not comply with the standard 

□ the computer readable form has not been furnished or does not comply w.th the standard. 

IV. Lack of unity of invention 

1 . in response to the invitation to restrict or pay additional fees the applicant has: 
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□ restricted the claims. 

□ paid additional tees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2 □ This tound ma, «,e reculremen, o. unity o. invention is not contpiied and chose, according to Rule 

Is rn^tolite the applicant torestncto, pay add«,onal1aes. 

3. This AuthoKty ccnside. that the .,u,ren.ent o, unity o. ^vention in accordance w«h Rutes ,3., . ,3.a and ,3.3 ,s 

□ complied with. 

la not complied with for the following reasons: 
see separate sheet 

4 Conse,uen.y, the ,o,,o..ng pa«s o. the intemation^ app,^«on were the suNeC o, inte.a«„na, pre„.inar, 
examination in establishing this report: 

□ all parts. 

la the parts relating to claims Nos. 1-10. 

V Reasoned ...temen. under Attlct. 3a,2, wUh re^a-d ,o nove,.,, .n,.„...e step or tndustrta, apptlcabm.,; 
Sns and explanaMon. supponlns .uoh statement 

1. Statement 
Novelty (N) 

Inventive step (IS) 



Yes: 


Claims 


2, 3,5-8, 10 


No: 


Claims 


1.4,9 


Yes: 


Claims 


2,3 


No: 


Claims 


1,4-10 


Yes: 


Claims 


1 -10 


No: 


Claims 





2. Citations and explanations 
see separate sheet 
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^^S^lishn^ent of opinion with regard to novelty, inventive step and 
industrial applicability 

Based or, an objection as to lack of unity of the invention during the International 
^ arPhase, no Search Report has been established for the subject-matter of 

claims 11-13. 

Hence, ho opinion with regard to novelty, inventive step and Industrial applicability 
can be formulated for these claims. 



Re Item IV 

Lack of unity of invention 

1 The IPEA agrees with the objection already put fon^ard by the ISA as to lack of 
■ unity (Rule 13 PCT), the reasons for the objection being as follows: 

A. Claims 1-10: Detection methods wherein the technical contribution resides 



in: 



the analyte. which must be chemically non-reactive with lipids or the 
matrix-forming polymer, causing a non-chemical change .n the 
polymeric matrix (by using means enabling such change). 



B. Claims 
resides in: 



11-13: Evaluation methods wherein the technical contribution 



contacting native peptides and one or more analogues with a 
biochromatic matrix/lipids and comparing the resulting colour change. 



PCT/Separate She8t/409 (Sheet 1) (EPO-April 1997) 
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2. They are not so linked as to form a single general inventive concept (Rule 1 3.1 
PCT) for the following reasons: 

The technical contribution to the state of the art in claims 1 1 - 13 is the 
comparison of results obtained with two particular analytes (native peptide and 
analogue thereof) in a generalized biochromatic matrix/lipid system and is 
different from that of claims 1-10, where the essential technical element is the 
particular mode of action of generalized analytes in a particular biochromatic 
matrix/lipid system (by using suitable means to enable the analyte to cause a non- 
chemical change etc.). 



Re Item V 

Reasoned statement under Art. 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following document/s/: 

D1 W09727316 
D2: W09839632 

2 Fig 1 and page 1 1/lines 28 - 36, page 1 3/lines 5 - 24 and 34 - 37, 

page 14/line 34 - page 15/line 22 of D1 disclose a bilayer comprising a polymeric 
backbone composed of octadecyltrichlorosilane and a polydiacetylene lipid layer 
having a sialic acid moiety attached thereto via a linker element. This corresponds 
to the polymeric matrix / lipid / enabling means configuration of present claim 1 . 

In Examples 1 and 2 of D1, the colour transition of the bilayer from blue to red is 
used for the detection of Influenza Virus Binding. 

Taking into account that terms such as "ligand" and "receptor are commonly 
widely interpreted, the method according to D1 anticipates the subject-matter of 
present broadly worded claims 1 and 4, which do not therefore meet the 
requirements according to Art. 33(2) PCT. 
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2.1. 



AHHitinn.1 explanation: the Applicant argues that the method according to D1 
differs from the presently claimed method, in that D1 relates to a bilayer system, 
having polymerized lipids and receptors or ligands coupled to the lipidic 
components. 

Whilst such technical differences may indeed exist between D1 and present claim 
1 the wording of the latter does not reflect said differences. The currently used 
wording of claim 1 does not suitably distinguish its subject-matter from D1 . 

D2 discloses a mixed film comprised of polydiacetylene (PDA) and NHS-PDA. the 
former constituting the polymeric matrix and the latter representing the lipid 
fraction (it should be noted that in the polymeric films considered in the present 
application, the polymeric matrix is also composed of lipid components: hence a 
difference between the two elements is difficult to draw); hexokinase is attached to 
the NHS- PDA lipid component as means enabling an analyte to cause a non- 
chemical change in the polymeric matrix (see D2, page 66/line 23 - page 68/l.ne 

4). 

These films were used for the detection of glucose, see D2, page 78/line 16 - 
page 79/line 9. making use of the colorimetric change associated with 
modifications in the polymeric backbone. 

The method according to D2 anticipates the subject-matter of present broadly 
worded claims 1 and 9. which do not therefore meet the requirements according 
to Art. 33(2) PCT. 

AHHitinn;.! explanation: the Applicant argues that the method according to D2 
differs from the presently claimed method, in that D2 requires different 
components of the detection system, further requires enzymatic reactions in the 
detection of biochemicals, and involves complicated coupling steps. 

Whilst such technical differences may indeed exist between D2 and present claim 
1 , the wording of the latter does not reflect said differences. The currently used 
wording of claim 1 does not suitably distinguish its subject-matter from D2. 
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3. Antibodies and antigens are conventionally used ligands and proteinaceous 
material is a known type analyte in the present technical field, see e.g. D1 , claim 
12, and D2, page 38/lines 6-11 and page 39/lines 25 - 31 . 

The subject-matter of claims 5 - 8, directed to the use of such ligands, does not 
therefore meet the requirements according to Art. 33(3) PCT; the said claims 
could only be considered to involve an inventive step if they were dependent upon 
an inventive independent claim. 

3.1 . The particular lipid components given in claim 10 do not apparently entail any 
unexpected or particularly favourable effect; a selection between the said lipids, 
known per se in the technical fields, cannot currently be considered to form a 
basis for acknowledgement of an inventive step. 

Claim 10 does not therefore meet the requirements according to Art. 33(3) PCT. 

4. The subject-matter of dependent claims 2 and 3 does not appear to be disclosed 
or suggested by either D1 or D2; hence, the said claims meet the requirements 
according to Art. 33(2) and (3) PCT. 
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Applicant's or agent's file reference 
7051/W0/99+ 


i brkD CI IRTHPR see Notification of Transmittal of International Searcfi Report 

hUH run 1 ncn ^^^^ pct/ISA/220) as well as. wtiere applicable, item 5 below. 

ACTION 


International application No. 
PCT/IL 00/00158 


International filing date (day/month/year) 1 (Earliest) Priority Date (day/month/year) 
14/03/2000 15/03/1999 


Applicant 

BEN-GURION UNIVERSITY OF THE NEGEV et al . 



Tf,is international Searcf, Report fias been prepared this International^^^^^^^^ Authority and Is transmitted to the applicant 
aoiording to Article 1 8. A copy is being transmitted to the international Bureau. 

This International Search Report consists of a total of 4 sheete. 

[X] It Is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report ,. .. • .u 

a. With re,a.a to the language, the ^e^. s^ch basis of t.e Internationa, application .n the 



□ 



the International search was carried out on the basis of a translation of the International application furnished to this 
Authority (Rule 23.1(b)). , 
With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 
Q contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure In the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 

furnished 



□ 

m 
m 



2. 
3. 



I I Certain claims were found unsearchable (See Box I). 
[X| Unity of invention is lacking (see Box II). 



4. With regard to the title, 

|X| the text is approved as submitted by the applicant. 

□ 



the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

in the text is aooroved as submitted by the applicant. 

6 The figure of the drawings to be published with the abstract is Figure No. JL 

^ .. , r None of the figures. 

I I as suggested by the applicant. I — i 

[X] because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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INTERNATIOiwff SEARCH REPORT 
-j^TT^bservations where certain cl aims were f ound unsearchable (Continuation of Item 1 of first sheet) 

This Internationa. Search Report has not been established in respect of certain Cairns under Article I7(2)(a) .or the following reasons: 



Sse mey relate to subject matter not required to be searched by this Authority, namely: 



n ^Se mey relate to parts of the International Application that do not comply with the prescribed requirements to such 
SIS meanmgful international Search can be carried out, specifically: 



Claims Nos.: 

' — ' because they are dependent claims and are not 



dratted In accordance with the second and third sentences of Rule 6.4(a). 



BOX II Observations where unity of Invention is laclcing (Continuation of item 2 o f first sheet) 

This international searching Authority found multiple inventions in this international application, as follows: 



1. j j As all required additional 



search fees were timely paid by the applicant, this International Search Report covers all 



searchable claims. 



2. I I As all searchable claims could be 
of any additional fee. 



searched without effort justifying an additional fee, this Authority did not invite payment 



3 rn AS only some of the required additional search fees were timely paid by the applicant, this International Search Report 
LJ covers onT^^^ claims for which fees were paid, specifically claims Nos.: 



4 n NO reauired additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
^* LxJ TesS to fhe irlvention first mentioned in the claims; it is covered by claims Nos.: 

1-10 



Remark on Protest 



[ [ The additional search fees were accompanied by the applicant's protest. 

[ [ No protest accompanied the payment of additional search fees. 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-10 

Detection methods wherein the technical 
contribution resides in: 

- the analyte causing a non-chemical change 
in the polymeric matrix (by using means 
enabling such change). 



2. Claims: 11 - 13 

Evaluation methods wherein the technical 
contribution resides in: 

- contacting native peptides and one or 
more analogues with a biochromatic 
matrix/lipids and comparing the resulting 
color change. 
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'P' document published prior to the international filing date but 
later than the priority date claimed 



■T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

'X' document of particular relevance; the claimed invention 
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(54) TiOe: COLORIMETRIC DETBCTTON METHOD 



(57) Abstract 

A method for detecting the presence of an analyte in a sample, said analytc being chemically non-reactive with lipids or witibi a 
polymer having an absorpUon band which may be shifted from a first wavelength in the visible region to a second wavelength in a visible 
region, which comprises: a) providing a polymeric matrix comprising said lipids and said polymer, b) introducing into said sample or into 
said polymeric matrix means enabling said analyte to cause a non-chemical change in said polymeric matrix; and c) contacting the sample 
with the polymeric matrix and observing a color transition of the matrix, indicating the presefice of die analyte. 
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'^{tX^^ '""'''"^rvr': Colordmetric Detection MetJiod 



J 1 i 



Field of the Invention 

The present invention relates to a method for the detection 
of species in a sample. More specifically, the present 
invention provides a method for detecting an analyte in a 
liquid sample by a color transition occurring in the sample. 

Background of the Invention 
■ ■^•■•-i.-i— ■ 

Various methods are known in the art for the detection of 
chemical and biological species in a sample. The methods that 
are -frequently used in industrial or medical applications are 
based on conventional electrochemical and spectroscopic 
means. Recently, the art has been acknowledging the potential 
of polymers characterized by an absorption band which may be 
shiftetl from a first wavelength in the visible region to a 
second wavelength in a visible region^ as possible detectors 
of chemical species in a sample. The color change that said 
polymers exhibit by virtue of their backbone being 
structurally perturbed in the presence of the analyte of 
interest, allows the identification of said analyte in the 
sample - 

Attempts have been made to expand the utility of said 
polymers by providing particles composed therefrom, together 
with materials that can be chemically modified in the 
presence of the analyte. The chemical modification of said 
materials- causes the perturbation in the polymer backbone, 
resulting in a color change, which indicates the presence of 
the analyte. WO 98/39632 discloses a method for detecting the 
presence of an analyte based on a biopolymeric material 
containing a polymer having the properties described above, 
associated with a lipid. The color change is induced by the 
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analyte chemically reacting with the lipid, for example, by 
an enzyme causing a lipid cleavage. 

It is an object of the present invention to provide a method 
for detecting analytes that cannot react chemically with said 
polymers or lipids. 

ST?p^ary of tJie Invention 

It has been surprisingly found by the inventors that an 
aggregate particle comprising lipids and a polymer, said 
polymer having an absorption band which may be shifted from a 
first wavelength in the visible region to a second wavelength 
in the visible region, can be used to detect analytes without 
a chemical reaction occurring between the analyte and said 
lipids or said polymer. When brought into contact with a 
sample containing the analyte, said aggregate particle 
exhibijts a color transition signaling the presence of the 
analyte, albeit the fact that the analyte does not react 
chemically with the components of the polymeric matrix. 
Hereinafter, this aggregate particle will be referred to as a 
polymeric matrix comprising lipids. 

In one aspect, the present invention provides a method for 
detecting the presence of an analyte in a sample, said 
analyte being chemically non-reactive with lipids or with a 
polymer having an absorption band which may be shifted from a 
first wavelength in the visible region to a second wavelength 
in the visible region, which comprises: 

a) providing a polymeric matrix comprising said lipids and 
said polymer; 

b) introducing into said sample or into said polymeric matrix 
means enabling said analyte to cause a non-chemical change in 
said polymeric matrix; and 

c) contacting the sample with the polymeric matrix and 
observing a color transition of the matrix, indicating the 
presence of the analyte. 
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1) A method for detecting the presence of an analyte in a 
sample, said analyte being chemically non-reactive with 
lipids or with a polymer having an absorption band which may 
be shifted from a first wavelength in the visible region to a 
second wavelength in the visible region, which comprises: 

a) providing a polymeric matrix comprising said lipids and 
said polymer; 

b) introducing into said sample or into said polymeric matrix 
means enabling said analyte to cause a non-chemical change in 
said polymeric matrix; and 

c) contacting the sample with the polymeric matrix and 
observing a color transition of the matrix, indicating the 
presence of the analyte. 

J 

2) A method according to claim 1,- wherein the analyte is an 
ion and the means allowing said ion to cause a non-chemical 
change in the polymeric matrix are ionophores. 

3) A method according to claim 2 wherein the ion is a metal 
cation. 

4) A method according to claim 1, wherein the analyte is a 
biological ligand and the means allowing said ligand to cause 
a non-chemical change in the polymeric matrix are provided by 
a receptor having the capability to bind said ligand, said 
receptor being linked to a spacer arm located within the 
lipid domain of said matrix. 

5) A method according to claim 4, wherein the biological 
ligand is selected from the group consisting of antibodies, 
antigens and epitopes arid the spacer arm is a peptide or one 
or more alkyl chains. 
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6) A method according to claim 1, wherein the analyte is a 
peptide. 

7) A method according to claim 6, wherein the analyte is a 
short membrane peptide containing no more than 50 amino 
acids . 

8) A method according to claim 6, wherein the analyte is a 
membrane protein. 

9) A method according to claim 1, wherein the polymer is 
polydiacetylene obtained by polymerization of a monomer 
selected from the group consisting of tricosadiynoic acid, 
tricosadiynoic methyl esters, pentacosadiynoic acid and 
pentacosadiynoic methyl esters. 

10) A ^^polymer according to claim 1, wherein the lipids are 
selected from the group consisting of phospholipids, 
sphingolipids, ceramides and glycolipids. 

11) A method for distinguishing between a native peptide and 
an analogue thereof, which comprises the steps of: 

a) providing a polymeric matrix comprising lipids and a 
polymer, said polymer having an absorption band which may be 
shifted from a first wavelength in the visible region to a 
second wavelength in a visible region; 

b) contacting the polymeric matrix with a sample suspected of 
containing said peptide or an analogue thereof, and comparing 
the color observed with the color expected in the presence of 
the native peptide, to determine whether the native peptide 
or an analogue thereof is present in the sample. 

12) A method for distinguishing between a first analogue of a 
native peptide and a second analogue thereof, which comprises 
the steps of: 
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a) providing a polymeric matrix comprising lipids and a 
polymer, said polymer having an absorption band which may be 
shifted from a first wavelength in the visible region to a 
second wavelength in a visible region; 

b) contacting the polymeric matrix with a sample suspected of 
containing said first analogue or said second anlogue, and 
comparing the color observed with the color expected in the 
presence of said first analogue or said second analogue, to 
determine which analogue is present in the sample. 

13) A method for the evaluation of the biological activity of 
an analogue of a native peptide, which comprises the steps 
of: ' 

a) providing, a polymeric matrix comprising lipids and a 
polymer, said polymer having an absorption band which may be 
shifted from a first wavelength in the visible region to a 
second "^wavelength in a visible region; 

b) contacting the polymeric matrix with a sample containing 
said peptide analogue, and comparing the color observed with 
the color expected in the presence of said native peptide; 

c) assessing the difference between the color observed and 
the color expected, to evaluate the similarity between the 
biological activity of said analogue and said peptide in 
membrane-related system. 



